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Abstract 
Design-Build (DB) system has been widely adopted overseas but it has not received the same popularity 
yet in the People’s Republic of China. The selection of design-build variant is regarded as one of the 
critical obstacles to the application of this alternative. This paper investigates categories of design-build 
variants in the construction market of China. The develop-and-construction, enhanced-design-build, 
traditional-design-build and engineering-procurement-construction (EPC) are the four current design-
build variants adopted by clients. Each of them is developed to meet a varying set of circumstances and 
has its own advantages and disadvantages. The develop-and-construction is mostly used in large, complex 
projects in housing industry and it will guarantee client’s great control over the project while still leave 
some design room for the contractor. The traditional-design-build and enhanced-design-build systems are 
mostly applied in projects that are comparatively simple, small-scale, and the DB contractors will have 
greater control of the projects. The EPC is the extension of pure design-build method and is widely 
adopted in the petrochemical, metallurgical and electronic fields because of the high-technique requirements 
and the necessity for one entity to control the design, construction, procurement and commissioning etc. Four 
corresponding design-build projects are also presented in this paper in order to better illustrate the 
operational process and provide the insight for understanding the design-build variants in Mainland 
China. 
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1. Introduction  
 
The design-build (DB) delivery system has been widely used and gained its popularity overseas. There is 
ample evidence that an increasing number of clients are adopting the design-build procurement method in 
preference to others (Anumba and Evbuomwan, 1997). According to the Design-Build Institute of 
America (DBIA), about 40-percent of all nonresidential construction projects in both public and private 
sectors in U.S now use this approach, in contrast to less than 10-percent two decades ago. The design-
build market share will increase further in the future. 
 
The DB system also develops rapidly in construction market of the People’s Republic of China (P.R.C). 
Broad consensus on advantages of design-build system has been reached among owners and government 
officials. The DB delivery system will be widely adopted considering the prosperous construction 
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industry and strong promotion by the government. It is estimated that there are about 30-percent of the 
projects are suitable or partially suitable for design-build or engineering-procurement-construction 
contract (China Construction Industry Association, “CCIA”, 2006). 
 
However it has not received the same popularity yet in construction industry especially in the house-
building field that is dominated by the traditional design-bid-build procurement system. Up to now, only 
less than 10-percent of construction projects are delivered in Design-build method (CCIA, 2006). The 
total value of the DB contract takes up less than 5-percent of the total output of construction industry.  
 
Among all the factors attributing to the sharp contrast between the domestic and international design-
build market, the selection of design-build variants has been overlooked for a long time. However it poses 
great challenge to clients when implementing the design-build method. This paper investigates the current 
categories of design-build variants in construction market of China and provides insights for the better 
understanding of each variant. 
 
 
2. Literature Review--The Design-Build Variants 
 
The design-build variants are the operational variations of design-build system. In order to meet a varying 
set of circumstances, certain modification to the basic design-build system has been developed (CIOB 
1988). As a result, there are many design-build variants within design-build system such as the develop-
and-construction, enhanced-design-build, turnkey, etc. These variants are similar to, and yet different 
from each other. When an owner decides to employ the design-build method, an important next step is to 
determine which design-build variant is the most appropriate one to meet the owner’s need (Beard et al, 
2001).  
 
Selecting different design-build variants means different requirements and works to the owner especially 
the design work, which can vary significantly. This often poses more difficult than other issues, especially 
to an inexperienced employer (Janssens, 1991). At one extreme, there could simply be a requirement for a 
final product—such as the turnkey contract, which then requires the contractor to supply a complete 
design and construct. At the other extreme, the requirement could be asking the contractor to complete a 
already fully designed and specified building—such as the develop-and-construction contract, leaving not 
much room for the contractor to do the design work. A typical DB variant contract will lie between the 
two extremes, wherein the design work will be developed adequate as a vehicle for tendering and 
beginning to procure the project (Harris and Mccaffer 1995).  
 
In order to facilitate the selection of design-build variant, the operational process of each variant should 
be fully understood. This paper aims to investigate the different categories of design-build projects 
currently conducted in construction market of China. Through the close examination of each project, the 
advantages and disadvantages of each variant will be obtained. 
 
 
3. Research Methodology 
 
This paper applies the case study approach to illustrate and compare the different design-build variants, 
because there are currently not enough data available in each category of DB project to conduct a large-
scale statistical comparison. The cases for this research were selected from different geographic locations 
and different industry sections. At last, this paper summarizes four different case study comparisons of 
design-build variants. The selected projects (1) are all key construction projects in local areas, (2) have 
been successfully conducted, and (3) have detailed information available online. A description of the 
projects is offered in Table 1. 
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Table 1 Description of Case Study Projects 
 
Project name Location Design-build category Project type 
Jin Mao Tower Shanghai  Develop-and-construction High-rise building
North District Hospital Hong Kong Enhanced-design-build  Hospital  
Shuangchong Bridge Guangxi  Traditional-design-build  Bridge  
DayaBay Oil Storage 
project Guangdong  
Engineering-procurement-
construction (EPC) Oil-tanking  
 
 
4. The Investigation of Design-Build Variants in China 
 
In Mainland China, the design-build (DB) system is defined as “one of general contract systems under 
which the contractor performs both design and construction practices and take responsibility of project 
quality, safety, schedule, and cost under one single contract” (Ministry of Construction of the P.R.CHINA, 
2003[30]). The design practice, however, can be divided into several stages. Therefore, according to the 
different design stages the design-builder undertakes, the design-build projects can be classified into 
different variations.  
 
The procedure of project implementation can be divided into a number of key work stages. The Chinese 
construction government formulates the project construction into following sequent stages as shown in 
Table 2.  
 
Table2.  The work stages of the project implementation 
 
Project stages Key project stages in Mainland China 
Project definition 
Project proposal 
Feasibility study 
Design Brief 
Design 
Preliminary design 
Concept/Schematic design 
Design development 
Working drawing 
Construction 
Construction preparation 
Construction 
Inspection and acceptance 
Post-construction Operation and Post-evaluation 
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Design-build is an alternative project delivery method that encompasses both design and construction 
under one contract. The design stages can be generally divided into preliminary design and working 
drawing stages in China. The preliminary design can be further divided into concept design/schematic 
design and design development. According to design-builder’s different responsibilities in design 
performance, the current design-build projects in the construction market can be divided into following 
categories: develop-and-construction, enhanced-design-build, traditional-design-build, and engineering-
procurement-construction (EPC). Fig 1 represents the classification of design-build projects and serves as 
an outline for the discussion of design-build variants. 
 
Fig 1 classifies four categories of design-build projects in current domestic construction market. In 
develop-and-construct project, the clients have or engage their design consultants to do the project 
definition, preliminary design and design development. The successful design-build contractor is then 
responsible for the working drawing and construction work.  
 
In traditional-design-build project the client leaves all the preliminary design, working drawing and 
construction work to the design-builder. The client and his design staff only do the project definition and 
prepare the enquiry or design brief. Considering the preliminary design can be further divided into 
schematic design and design development, the enhanced-design-build therefore evolved as another 
design-build variant. The word ‘enhanced’ signifies that the client develop the schematic design using his 
own team of consultant, and require tenders to submit a conforming bid based on the design (Chan, 2000). 
However, this category of design-build project is only adopted in Hong Kong construction market. 
 
In EPC project, the client leaves not only all the design work but also the project definition and some/all 
post-construction works to the contractor. The client reaches out immediately to the total facility provider 
or EPC firm to develop the project study.  The EPC pattern is especially widely used in metallurgical, 
chemical and electronic industry in China where most of the construction projects has complex technical 
process and high-technique requirements.  
 
Project 
definition 
Preliminary Design 
Working drawing  Construction Post-construction Concept 
Design 
Design 
development 
    
Develop and construction 
 
     
 
                       Enhanced design-build  
    
 
                                             Traditional design-build   
   
 
                                         Engineering-procurement-construction (EPC)  
  
 
Fig 1 the classification of design-build projects in Mainland China 
    
4.1 Develop-and-Construction Project 
 
Develop-and-construction is shorthand for ‘develop the detail from the employer’s design and construct 
the works’ (Janssens 1991). The owner or his consultants will do the design work to design development 
stage (about 50 percent of the design work) and design almost the whole building. This method may 
preclude the design-build team from any significant creativity and innovation, since basic solutions and 
concepts are determined before the design-build team begins, and the design-builder selection tends to be 
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price oriented (Quatman 2001). However many owners take it as a hybrid system to take advantage of 
design-build and traditional delivery method.  
    
The Jin Mao Tower is a typical project of develop-and-construction. It is an 88-story landmark skyscraper 
in Lujiazui area of the Pudong district of Shanghai, the People’s Republic of China. Until 2007 it was the 
tallest building in the PRC, the fifth tallest in the world by roof height and the seventh tallest by pinnacle 
height. In the construction of Jin Mao Tower, the owner China Shanghai Foreign Trade Center Co., Ltd 
employed the Skidmore, Owings & Merrill (SOM) based on its concept design through international open 
bidding. The SOM then developed the design work to design development stage. The sucessful design-
build contractor, Shanghai Construction Group, was contractually responsible for the remainning working 
drawing and construction work.  
 
This contract arrangement gave the owner greater control of the project while still preserving the time 
saving advantages of design-build system. The time saving mainly stems from the contractor’s control 
over the design&build process, allowing him to carry out design and construction activities in parallel. In 
addtion, the constructability of the construction document which was developed by Shanghai 
Construction Group (the design-builder) to his own techinique advantage, greatly faciliated the 
construction process.  
 
The develop-and-construction system is particularly advantageous for large and complicated public 
buildings in housing industry in China. Although the design-build is wiedely used and demonstrats its 
advantages overseas, most of the domestic civil buildings are delivered in traditional design-bid-build 
method. Many clients concern about their unfamiliarity with this alternative system and worry about 
losing control of projects. When the traditonal system no long fit for complicated modern buildings, the 
develop-and-construction system can be regarded as an optimal alternative for clients, which will enable 
them to take advantage of design-build sytem but still keep much control of the projects. Furthermore, 
considering that many of the contracotrs in Mainland China lack the ablity to integrate the design and 
construction adequately, it is quite a suitable alternatvie before the DB contractors step further in the 
project work process.  
 
4.2 Traditional-Design-Build and Enhanced-Design-Build Projects 
 
The traditional-design-build or the pure design-build represents the original ‘design-build’ in which the 
design-builder takes full responsibility of design and construction. The word ‘traditional’ is especially 
designated to this variant to distinguish with the ‘design-build’ which now embraces the whole variants 
spectrums. In traditional-design-build project, the client prepare the project definition and enquiry by 
himself or under the assistance of consultants, and then leaves the preliminary design, working drawing 
and construction work to the successful design-builder.  
 
Liuzhou Shuangchong Bridge in Guangxi, Southwest China is constructed under traditional-design-build 
system. The bridge is 4.1-kilometer long and 32-meter wide with six traffic lanes and it is one of the key 
construction projects proposed by Guangxi Government. After completing the feasibility study assisted 
by a design consultant company, the client held the nationwide competitive bidding for the design-build 
contractors who should be responsible for the design and construction. The potential tenders were 
required to complete the preliminary design in their confirming bid for evaluation. At last the consortium 
composed of China Railway Engineering Corporation (CREC) and China Zhongtie Major Bridge 
Reconnaissance & Design Institute Co., Ltd (BRDI) got the design-build contract for this project.  
 
The owner chooses the pure design-build because he can place most of facility requirements and 
management needs under a single legal agreement. The traditional-design-build projects will allow the 
owner and especially its design-builder to have maximum input at the early stage to influence the time, 
cost and quality.   
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The main disadvantage of this method however, is that the owner may not be guaranteed that all his 
interest and requirements are fully satisfied. Sufficient specification and plans have to be prepared for the 
bidding job because it can be very costly if the information provided by the owner to the contractor is in 
error at the outset of the design-build process (Mogibel, 1999). Also there is less flexibility for making 
changes after the award of the contract. Therefore the traditional-design-build system is mostly applied in 
the comparatively simple, low risky projects in current construction market.  
  
As the preliminary design can still be divided into concept/schematic design and design development, the 
enhanced-design-build system evolved as another design-build variant wherein the DB contractor 
performs the design development, work drawing and construction. Chan (2000) introduce an enhanced 
design-build project in HK—the North District Hospital. The Hospital Authority first prepared a 
comprehensive functional brief. Its own consultant team was appointed to prepare the schematic design in 
1:200 scale drawings, performance standard and technical specification. The remaining design 
development and production of documents required for construction were carried out by the design-build 
contractor, who employed his own consultants to complete the remaining design.  
 
The enhanced design-build has the advantages such as the fast track delivery process, the conformance of 
basic design, better buildability etc. However, there are few such projects in Mainland China. The clients 
normally do not tend to separate the schematic design from the preliminary design stage. It may cause the 
discontinuity of design work, and increased dispute due to the incomplete documentation. In addition, 
there is so much overlapping between schematic design and design development that the client may find it 
difficult to decide when to hand the preliminary design over to the contractor.  
 
4.3 Engineering-Procurement-Construction (EPC) project 
 
In engineering-procurement-construction (EPC) or turnkey projects, the contractors take the responsibility 
of engineering, procurement, construction and the commission and/or handover. All that remained for the 
client to do is simply ‘turn the key’ to open the door. In China, the EPC delivery system was first 
introduced in Petroleum and Chemistry industry in 1980s and then spread to other industries such as 
metallurgical industry, electronic industry etc. In the petrochemical, metallurgical and electronic fields, 
most of the DB projects are delivered in EPC contract because of the high-technique requirements and the 
necessity for one entity to control the design, construction, procurement and commissioning etc. 
According to the statistics by China Exploration & Design Association, nearly 50 percent of the DB 
contracts are EPC pattern in these industries.   
 
The following oil storage project, located in Guangdong province, is delivered in EPC system. The 
contractor Chengda Engineering Corporation Of China is an international engineering company in 
Mainland China. It has undertaken more than thirty EPC projects since 1985. It ranked 28 among the list 
of 200 largest international engineering companies according to Engineering News Record 2006. This 
project is owned by Oiltanking Daya Bay Co., Ltd, a high quality service provider for liquid bulk storage 
and logistics. The Chengda company, as the EPC contractor, took the preliminary design, detailed design, 
facility procurement and construction for the owner. Besides the oil storage system, the contractor was 
also responsible for designing, procuring and constructing other public conveyance system and accessory 
production facility such as working office, power supply system, laboratory, warehouse and interior road 
etc.  
 
EPC system is mainly used in the industrial projects that have large scale, long duration and technique 
complexity. The clients can leave all the project planning, design, material and facility procurement, 
construction, commissioning and operation to the EPC contractor. Therefore it is very popular in the 
petrochemical, metallurgical and electronic industry. Furthermore, in these industrial projects most of the 
clients are the end-users of the facilities, and they concern much more about the economic performance of 
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the projects rather than the construction process. Therefore the clients are inclined to purchase the whole 
facility from the EPC companies. 
 
 
5. Conclusions and Practical Applications 
 
The selection of the design-build variants constitutes obstacles for the wide application of design-build 
system in China. In order to facilitate the selection of appropriate variant for clients, this paper 
investigates the current categories of design-build projects in construction market. A case study approach 
is conducted for close examination of their operational procedures. 
 
The case study provides insights to how design-build delivery system is conducted in various ways. The 
conclusion of this research is that there are four main design-build variants in the construction market of 
China, and each has its own application environment, advantages and disadvantages.  
 
The develop-and-construction is mostly used in large, complex projects in housing industry. In such 
projects, owners employ the design consultants, usually the international ones to do the preliminary 
design and design development, then leaving the work drawing and construction performance to the 
design-build contractor. This variant will guarantee the client’s great control over the project while still 
leave some design room for the contractor. Although the develop-and-construction may preclude the 
design-build team from significant creativity and innovation, both clients and DB contractors find it 
suitable in current construction market in China. It is mainly because the unfamiliarity of the clients to the 
design-build system and the contractor’s lack of ability to combine the design and construction 
adequately. The develop-and-construction system can be regarded as the bridge between the traditional 
delivery system and the hybrid integrated design-build system.   
 
In the traditional-design-build and enhanced-design-build projects, the DB contractors will take the 
responsibility of preliminary design drawing and thus have great control of the project. The contractor 
will provide the basic solutions and concepts in the early stage. However the pure design-build method is 
not favored by clients especially the public sector owner in China. It is because, firstly, the bid evaluation 
based on the concept design will poses great difficulties to the clients; and secondly, the clients may have 
the concern that their interests may not be guaranteed. As a result, the traditional-design-build system is 
mostly applied in the projects that are comparatively simple, small-scale and less risky. The enhanced-
design-build, wherein the owner first develops the concept design before handing the project over to the 
DB contractor may serve as the compromise between the owner and contractor. It will give the client 
greater control, while still allowing the contractor to carry out design and construction activities in 
parallel. 
 
The EPC is the extension of pure design-build method. The EPC contractor can get involved in the project 
as early as project plan/proposal and take the responsibility of commissioning, operating and handover 
after the construction work. The EPC contract is widely adopted in the industrial projects, which have 
complicated technological process and high-technique requirements. The DB projects in Metallurgic, 
petrochemical and electronic industries are mostly delivered in EPC contract.  
 
The investigation of design-build variants provides insight for better understanding the conduction of 
design-build system in construction market of China. While, more research is required on the selection of 
DB variants. Choosing the appropriate DB variants poses great challenge to clients. An employer and 
advisors should not “go too far” with the design, which may incur unnecessary fees and deny the 
creativity of contractors to the design process. Also, the employer should not provide too little 
information in the enquiry, for the tenders he obtains may not include any satisfactory design solutions, 
and the owner will also put much needless expense to the potential contractors.  
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